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I. Introduction
Homework is an important component of the academic production function (Aksoy and Link, 2000; Betts, 1997; Henderson, 2008, 2011) , but often students are studying while doing another activity. Over the last decade, children have had increasing access to many types of media outlets that may distract their attention. The number of televisions and personal computers per household has grown; the growth of broadband access has increased computing potential on home computers, mobile phones, and other devices; and the options for devices on which to listen to music as well as the access to different types of music has expanded. Previous research has found that proximity to devices, such as placement of a computer near a television, is a strong predictor of media multitasking (Foehr, 2006) . Using U.K. time use data, Kenyon (2008) has shown that the internet has changed how we use our time -both in the activities we choose and in the extent that we are multitasking.
Dividing their attention between homework and another activity, such as a media-related activity, may have significant negative consequences for students' academic success. For example, a paper by Rosen, Carrier, and Cheever (2013) found that those who used Facebook while doing homework had lower grade point averages. A study by Pool, Koolstra and van der Voort (2003) found that students performed more poorly on two types of homework assignments if they simultaneously watched a soap opera but not if music was playing in the background while they worked. Patton, Stinard, and Routh (1983) noted that students considered the TV a moderate distracter but music as beneficial. However, research has been inconclusive as to whether academic performance is enhanced with background pop or rock music, which is the genre preferred by most students (Adriano and DiPaola 2010) . The type of assignment, for example math or reading, may influence whether multitasking has a negative effect on 2 performance, for example if music is a distraction from reading passages but not from doing math (Adriano and DiPaola 2010) .
This chapter uses detailed time-diary data from 1997 to 2008 to examine the growth in multitasking while doing homework among U.S. schoolchildren as electronic media use has expanded, with a focus on how multitasking differs by gender and school level. Previous research (Adriano and DiPaola, 2010) has found that girls were more likely to listen to music while completing math homework than were boys, indicating possible differences by gender in multitasking levels and/or effects. 1 I perform analyses separately by school level because the amount of homework assigned typically increases with each grade level. Students also typically experience less parental supervision as they grow older. I document which types of activities frequently are done simultaneously with homework and how much homework is done on the computer. Finally, I examine which individual and family characteristics influence students' ability or desire to multitask. I pay particular attention to characteristics that may increase students' access to electronic media. I also examine whether children who are reported by their parents to have attention issues are more likely to do other activities while doing their homework than children not so described. Children with ADHD who often are characterized by their inability to stay on task in school and their difficulty paying attention are more likely to have poorer educational outcomes (Currie and Stabile, 2006; Fletcher and Wolfe, 2008) . One mechanism that has yet to be explored through which this health condition could affect human capital accumulation is their ability to stay on task during homework time.
II. Data and Descriptive Statistics
This school years. In addition to detailed surveys from caregivers (usually parents), children, and teachers, two 24-hour time diaries were completed for each selected child per wave, one for a weekday and the other for a weekend day. A caregiver or child filled out the diaries, listing primary and secondary activities occurring from midnight to midnight on each diary day. Most high school students filled out their own time diaries. The listing of secondary activities is a rather unique feature of the survey that allows one to measure the multitasking of activities using survey data. During the primary caregiver interview, the respondent was asked to decide whether it was often true, sometimes true, or not true that the target child had difficulty concentrating or that the child could not pay attention for a long time. In order to examine the correlation between attention issues and multitasking, I create an indicator equal to one if a caregiver reported that it was often true that a child could not pay attention for a long time and zero otherwise. This chapter also uses additional information on family structure and parental education from the main PSID survey.
The sample is limited to students who completed both a weekday and a weekend day diary, who did not complete their time diaries over winter break or on any day in June when they did not attend school, who were not missing information on race, whose family income was not negative, who were not missing information on family structure, and who were not missing a Tables A1-A3 for further details of the sample construction for each set of students. Appendix Table A4 shows that each survey year has approximately the same grade level distribution; thus, it is possible to make comparisons over time. All of the analyses use CDS child weights.
I begin by analyzing students' participation in homework activities occurring outside the classroom separately by gender and survey year. Each measure of homework is a weekly measure that was constructed by multiplying the weekday time spent by 5 and the weekend day time spent by 2, and then adding these two products together, as in Hofferth (2010) . Homework time includes all time outside of class when the student reports either using a computer for homework, being tutored, doing general homework, studying, doing research, reading related to classes, working on a school project, going to the library, or reviewing homework with a parent.
I create three main measures of homework time: total homework time, homework as a sole activity, and multitasking while doing homework. Total homework time captures the sum of all homework done regardless of whether a secondary activity was reported. Homework could have been reported as the secondary activity, with another activity reported as the primary activity.
Previous studies suggest that not all individuals may be able to distinguish their primary activity from their secondary activity (Robinson and Godbey, 1997) . Homework as a sole activity is time when homework is reported as the primary activity and no secondary activity is reported.
Finally, multitasking while doing homework is when two activities are reported and one of the 5 activities is homework. I also document how much time students spend using the computer to do their homework. The time that students spend using the computer for the sole purpose of doing homework is included in the time spent on homework as a sole activity if the student reports only one activity. I then construct five measures of homework done simultaneously with other activities. The activities most frequently done with homework by high school students include listening to music, watching TV, talking with others in person or on the phone (subsequently referred to as "talking"), using the computer or mobile phone but not for homework (subsequently referred to as "computer"), and eating, in decreasing order of time spent on each.
Using the computer for non-homework activities includes communication with others via social media or e-mail, playing computer games, or surfing the web. Younger students have slightly different frequencies for concurrent activities with homework time than do older students. For example, they spend almost no time using a computer while doing their homework. Table 1 presents the average weekly hours spent on homework and multitasking activities, the percentage of students doing any homework over the two diary days, and the percentage of those doing any homework who do their homework simultaneously with another activity for each school level by gender. Not surprisingly, the amount of time students spent on homework increased monotonically in any given school year as the school level increased.
There were also increases in doing homework over time at the elementary school level.
Elementary school students were more likely to be doing some homework during the [2002] [2003] school year than during the 1997-1998 school year, and female students were more likely to be High school students spent more time using computers and mobile phones for pleasure while doing homework than did younger students, with later cohorts spending more time simultaneously doing these two activities than did earlier cohorts. In 2007-2008, girls spent about half an hour per week using the computer while doing homework, and boys spent nearly a quarter of an hour per week using the computer while doing homework. In over 75 percent of the diary episodes for these joint activities, students were using a mobile phone or computer to communicate with others as a secondary activity. Over time, we also see that the later high school student cohort spent more time doing their homework on a computer than did the earlier cohort (over an hour versus less than a half an hour).
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In summary, I find that elementary-school students in the later cohort were spending more time doing homework than students in the earlier cohort and were spending more time multitasking while doing homework. High-school and middle-school girls were spending more time doing homework than high-school and middle-school boys were spending. They were also more likely to be multitasking while doing homework. Given that experimental research by Bowman et al. (2010) found that students took longer to read a passage of text online if they were simultaneously instant messaging, one possible explanation for why high school girls, especially those in the earlier cohort, spent longer on homework is that they spent more time multitasking with TV and computers for personal pleasure than did boys. Thus, longer time spent on homework may not necessarily translate into a greater quantity of homework completed or higher quality homework.
III. Determinants of Multitasking While Doing Homework
I next examine who is multitasking among those doing homework, using the following probit model:
where the dependent variable, Y, takes the value of one if the student is multitasking while doing homework and zero otherwise; X is the vector of control variables; a0 and a1 are the coefficients to be estimated; and F(.) is the CDF of the standard normal distribution. The subscripts indicating observation are suppressed. X includes a rich set of individual-level and family-level controls. The individual-level controls include indicators for being female, being black or Hispanic, age-adjusted broad-reading and applied-problems standardized test scores from the Woodcock-Johnson Revised Tests of Basic Achievement (WJ-R), whether the primary caregiver reported that the student often had trouble paying attention, the Census region of residence, season of diary, grade in school, and survey year. 2 The family-level controls include the number of computers in the home, the number of other household children under age 20, the average real family income over the five years prior to the time diary and its square, and indicators for whether the mother has a college degree, whether mother's degree is missing, whether the child lives with a single mother, whether the child lives in some other family arrangement than a twoparent family, and whether the family has internet access in the home. Robust standard errors are adjusted for clustering by household. Male high school students and elementary students who have a higher reading ability are more likely to be multitasking while doing homework. Female middle school students who have a higher reading ability are less likely to be multitasking while doing homework, but those with a higher math ability are more likely to be multitasking while doing homework. High school students living in the West are more likely to be multitasking while doing homework than those living in the Northeast. Male middle school students are more likely to be multitasking in the winter months than the spring months. Male high school students whose mothers have college degrees are more likely to be multitasking than those whose mothers do not have degrees. They are less likely to be multitasking with homework if there are more children in the household, perhaps due to lack of access to shared household electronic devices. Male middle school students who have internet access in their home are also more likely to be multitasking, consistent with prior research by Foehr (2006) . These latter three findings suggest that access to electronic media is an important predictor of whether a male student will be multitasking while doing homework. Female high school students were more likely to be multitasking during the 2002-2003 school year than the 2007-2008 school year. Finally, I find that attention issues are positively correlated with the probability of multitasking among female high school students. Thus, those who have difficulty paying attention are more likely to do another task while they are doing homework.
IV. Conclusion
Using time-diary data from the PSID-CDS, this chapter documents how prevalent multitasking has become while doing homework, especially among high school students. High school girls spend more time doing homework and more of that homework time doing simultaneous activities than do boys. One possible explanation for the longer time that is reported to be spent on homework by girls is that much of that time was spent alternating their attention between their studies and another activity, such as watching TV. I also find that students are increasingly using the computer both for homework purposes and for other activities while doing homework.
Using a probit model, I also examine the determinants of multitasking while doing homework. The findings are mixed on the relationship between ability test scores and multitasking while doing homework, with evidence suggesting that males with higher reading ability scores are more likely to multitask while doing homework but females with higher reading ability scores are less likely to multitask while doing homework. However, females with higher math ability scores were more likely to be multitasking while doing homework. I also find evidence that female high school students whose parents reported that the students have difficulty paying attention are more likely to be multitasking while doing homework. Finally, the availability of technology in the household increases the likelihood that a male student is multitasking while doing homework.
This divided attention between homework and other activities, especially electronic media activities such as watching TV or using computers for leisure purposes, may have negative consequences for students' academic success. Multitasking while doing homework could also potentially distract the student away from other human-capital enhancing activities or health-promoting activities, such as exercise, if it increases the total amount of time devoted to homework activities. Additional research using longitudinal data on both time use and outcomes could help us to better understand how multitasking while studying affects human capital accumulation, long-term academic outcomes, and health outcomes.
1. Prior research on the multitasking of housework activities has shown that women are more likely than men to multitask (e.g. Offer and Schneider, 2011; Zaiceva and Zimmerman, 2011) . 2. I also include an indicator variable for missing ability test scores and assign the average test score to those missing scores. For high school students, these test scores are from the CDS interview occurring five years prior to the high school interview, because test scores earlier in life may be a better measure of inherent ability than tests administered during high school. 3. Two-parent families included biological, adoptive, or step parents. The number of computers and internet access is not available in the 1997 interview and thus omitted from the elementary school student analyses. 4. The reference category for the elementary-school student regressions (Table 2) includes white students in Grade 5 in public school living in the eastern Census region with two parents whose mothers do not have a college degree who are interviewed in the spring of the 2007-2008 school year and who have no attention issue. The reference category for the middle-school student regressions (Table 3) includes white students in Grade 6 in public school living in the eastern Census region with two parents whose mothers do not have a college degree who are interviewed in the spring of the 2007-2008 school year and who have no attention issue. The reference category for the high-school student regressions (Table 4) Regressions also include indicator variables for grade-level, single-mother household, other family structure, and race. Significance levels: *** p<0.01; ** p<0.05; * p<0.10. Regressions also include indicator variables for grade-level, single-mother household, other family structure, and race. Significance levels: *** p<0.01; ** p<0.05; * p<0.10. Regressions also include indicator variables for grade-level, single-mother household, other family structure, and race. Significance levels: *** p<0.01; ** p<0.05; * p<0.10.
